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PROXIMITY SWITCH ASSEMBLY HAVING
GROUND LAYER

FIELD OF THE INVENTION

The present invention generally relates to proximity

switches, and more particularly relates to an arrangement of
proximity switches for controlling devices, such as vehicle

windows.

BACKGROUND OF THE INVENTION

Automotive vehicles are typically equipped with various
user actuatable switches for operating devices including pow-
ered windows, moonroofs or sunroofs, door locks, and vari-
ous other devices. Generally, these types of switches are
actuated by a user to activate or deactivate a device or perform
some type of control function. Proximity switches, such as
capacitive switches, employ one or more proximity sensors to
generate a sense activation field and sense changes to the
activation field indicative of user actuation of the switch,
typically caused by a user’s finger in close proximity or
contact with the sensor. Capacitive switches are typically
configured to detect user actuation of the switch based on
comparison of the sense activation field with a threshold.

It 1s desirable to provide for an arrangement of proximity
switches 1n a manner that prevents or reduces interference
from adjacent sensors.

SUMMARY OF THE INVENTION

According to one aspect of the present invention, a prox-
imity switch assembly 1s provided. The proximity switch
assembly 1ncludes a ground layer, a first proximity switch,
and a second proximity switch. The first proximity switch
includes a first proximity sensor and a first dielectric layer on
a first side of the ground layer. The second proximity switch
includes a second proximity sensor and a second dielectric
layer on a second side of the ground layer.

According to another aspect of the present invention, a
vehicle proximity switch assembly 1s provided. The vehicle
proximity switch assembly includes a ground layer. The
switch assembly also includes a first proximity switch on a
first major side of the ground layer and including a first
proximity sensor and a first dielectric layer for controlling
movement of a panel. The vehicle proximity switch assembly
turther includes a second proximity switch on an opposite
second major side of the ground layer and including a second
proximity sensor and a second dielectric layer for controlling,
movement of the panel.

These and other aspects, objects, and features of the
present invention will be understood and appreciated by those
skilled 1n the art upon studying the following specification,
claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FI1G. 11s a perspective view of a passenger compartment of
an automotive vehicle having a vehicle door employing a
proximity switch assembly for controlling a vehicle window,
according to one embodiment;

FIG. 2 1s an enlarged view of the door handle showing the
proximity switch assembly on the door handle;

FIG. 3 1s a cross-sectional view of the proximity switch
assembly taken through lines III-1II of FIG. 2 illustrating a

user’s finger activating the top proximity switch;
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FIG. 4 1s a cross-sectional view taken through the switch
assembly 1illustrating the user’s finger activating the bottom
proximity switch;

FIG. S1s atop perspective view of the switch assembly with
the cover shown 1n phantom;

FIG. 6 15 a bottom perspective view of the switch assembly
with the cover shown 1n phantom;

FIG. 7 1s an exploded view of the proximity switch assem-
bly without the cover;

FIG. 8 1s a schematic diagram of a capacitive sensor
employed in each of the top and bottom proximity switches;

FIG. 9 1s a block diagram 1illustrating the proximity switch
assembly, according to one embodiment;

FIG. 10 1s a graph illustrating the sensor count signal
associated with the bottom proximity switch during user acti-
vation;

FIG. 11 1s a flow diagram 1llustrating a routine for control-
ling a vehicle window panel using the proximity switch
assembly;

FIG. 12 1s a flow diagram 1illustrating a subroutine for the
wait for release state shown in FIG. 11; and

FIG. 13 15 a flow diagram illustrating a subroutine for the
wait for pull state shown i FIG. 11.

PR.

(Ll
B

ERRED

DETAILED DESCRIPTION OF THE
EMBODIMENTS

As required, detailed embodiments of the present invention
are disclosed herein; however, 1t 1s to be understood that the
disclosed embodiments are merely exemplary of the mven-
tion that may be embodied 1n various and alternative forms.
The figures are not necessarily to a detailed design; some
schematics may be exaggerated or minimized to show func-
tion overview. Therefore, specific structural and functional
details disclosed herein are not to be interpreted as limiting,
but merely as a representative basis for teaching one skilled in
the art to variously employ the present invention.

Referring to FIG. 1, an iterior of an automotive vehicle 1s
generally illustrated having a passenger compartment and a
vehicle door 12, shown as a driver side door adjacent to the
driver’s seat 18. The vehicle door 12 has a movable window
14, also referred to as a power window, that moves a glass
window panel downwards 1n a first direction towards an open
position and upwards 1n a second direction towards a closed
window position. The window panel 14 1s generally actuated
by a motor, such as an electric motor, typically in response to
a user iput switch. While the vehicle 10 1s generally shown
having a front driver side door 12 and movable window 14
therein, 1t should be appreciated that the vehicle 10 may be
equipped with a plurality of doors each employing a movable
window, and the vehicle may be equipped with other movable
panels that are actuatable to move in response to activation of
a user mput switch.

The vehicle 10 1s further equipped with a proximity switch
assembly 20 for controlling actuation of the movable window
panel 14. The proximity switch assembly 20 1s shown located
on an armrest 16 on the interior trim of door 12, according to
one embodiment. However, 1t should be appreciated that the
proximity switch assembly 20 may be located elsewhere on
the vehicle 10. The proximity switch assembly 20 1includes a
first proximity switch having a first proximity sensor for
sensing user activation on one surface and a second proximity
switch having a second proximity sensor for sensing user
activation on an opposite second surface. The first proximity
switch senses user activation to activate the window panel 14
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to move downward to an open position and the second prox-
1mity switch senses activation to move the window panel 14
upward to a closed position.

The proximity switch assembly 20 1s further 1llustrated in
FIG. 2 having a finger actuatable switch member 50 shown
having a top side 50A and a bottom side S0B which serves as
a user input. The finger actuatable switch member 50 1s sta-
tionary and 1s shown extending within a recess or channel 22
provided 1n the vehicle armrest 16. Member 50 has a top
surface 50A positioned to recerve and be contacted by a finger
of a user as an 1put to actuate downward movement of the
window panel 14 to open the window. The bottom surface
50B 1s accessible to allow a user’s finger to extend around the
inclined body of member 50 and onto the bottom surface 50B
as an input to actuate the window panel 14 upward to close the
window. Channel 22 allows for space so that the user’s finger
may extend around member 50 to reach and contact the bot-
tom side 50B. Member 50 1s shown inclined at an angle,
however, 1t could be otherwise oriented such as horizontal.

Referring to FIGS. 3 and 4, a user’s finger 70 1s shown in
phantom engaging the top surface S0A of member 50 1n FIG.
3 and engaging the bottom surface 50B 1n FIG. 4. When the
finger 70 engages the top surface 50A of member 50, the
finger 70 enters an activation field 74 generated by the top first
proximity switch which 1s detected and used to generate an
input to open the window panel. When the user’s finger wraps
around member 50 to contact the bottom surface 50B, the
finger engages an activation field 84 generated by the bottom
second proximity switch to initiate an mput command to
move the window panel toward the closed position, and at the
same time allows the user’s finger 70 and other portions of the
hand to move away from the top activation field 74 due to
rotation of the hand and finger 70 during such movement.

The proximity switch assembly 20 1s shown 1n FIGS. 3-7
having first and second proximity sensors 54 and 64 for
generating activation fields 74 and 84, respectively. The prox-
imity switch assembly 20 includes a ground layer 58 made of
a conductive material, such as copper, shown provided cen-
trally within member 50. The ground layer 58 may include a
planar sheet of conductive material that effectively prevents
or reduces electric field penetration and 1s electrically
grounded. As such, the ground layer 58 prevents the proxim-
ity sensors from adversely aflecting the signal of the other
sensor. The ground layer 58 has a first major side shown as a
top side and an opposite second major side shown as the
bottom side, and has a relatively thin thickness at the edges. A
first proximity switch 1s provided on the first side of the
ground layer 58 and includes a first dielectric layer 56 and a
first proximity sensor 54. The first dielectric layer 56 may
include fiberglass or other dielectric maternial and 1s disposed
between the first proximity sensor 34 and the ground layer 58
to provide dielectric spacing therebetween. The proximity
switch assembly 20 also includes a second proximity switch
provided on the second side of the ground layer and including,
a second dielectric layer 60 and a second proximity sensor 64.
The second dielectric layer 60 may include fiberglass and 1s
disposed between the ground layer 58 and second proximity
sensor 64 to provide dielectric 1solation therebetween.
Dielectric layers 56 and 60 may serve as circuit board sub-
strates.

A cover material 52 1s shown formed surrounding the prox-
imity sensors 54 and 64, dielectric layers 56 and 60 and
ground layer 8. The cover material 52 may include a molded
polymeric material, according to one embodiment. The cover
material 52 may include a material suitable for the armrest,
such as a vinyl or leather material, according to other embodi-
ments. The first and second proximity sensors 54 and 64 may
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be formed on an inner surface of the cover material 52,
according to one embodiment. The proximity sensors 54 and
64 may be printed as an ink onto the inner surface of the cover
material 52 or otherwise may be formed thereon or disposed
between the dielectric layer 56 or 60 and cover material 52.
According to another embodiment, the proximity sensors 34
and 64 may be formed on the respective dielectric layers 56
and 60. It should be appreciated that circuit arrangements
such as a FR4 hard printed circuit board or flex circuit may be
employed.

The proximity switch assembly 20 1s further shown includ-
ing a connector 66 that provides electrical connections to the
first and second proximity sensors 54 and 64. The connector
66 may include electrical conductors that connect between
the circuit board 68 and each of the first and second proximity
sensors 54 and 64 to apply a signal to generate an activation
field and an output indicative of user interface with the acti-
vation field. The connector 66 also provides a ground line
connection to the conductive ground layer 58 such that layer
58 1s electrically grounded. The connector 66 may include
printed circuits or wires that lead to printed circuits on the
inner surface of the cover material 52, according to one
embodiment. According to another embodiment, the circuitry
traces may connect to circuit traces on the dielectric layers 56
and 60. The resulting package of the ground layer 38, dielec-
tric layers 56 and 60 and first and second proximity sensors 54
and 64 may form a printed circuit board that 1s covered by the
cover material 52.

In operation, the first proximity sensor 34 generates a first
activation field 74 on and above the first or top surface SOA of
member 50. The first activation field 74 1s prevented from
extending downward and onto the bottom or second surface
due to the conductive ground layer 38. Similarly, the bottom
or second proximity sensor 64 generates a second activation
ficld 84 that extends on and below the second or bottom
surface 50B. The second activation field 84 1s prevented from
extending upward and onto first surface due to the conductive
ground layer 38.

It should be appreciated that the conductive ground layer
58 has dimensions such as length and width, which are greater
than the length and width of the first and second proximity
sensors 54 and 64, as shown 1n FIGS. 5-7. As such, the ground
layer 58 extends beyond the circuit traces forming the prox-
1mity sensors so as to enhance the signal 1solation provided by
the ground layer 58 to reduce cross talk or communication of
the sensor signals. The ground layer 38 may extend at least
one millimeter beyond the peripheral dimensions of the prox-
1mity sensors 34 and 64, according to one embodiment. Addi-
tionally, the dielectric layers 56 and 60 provide a sulficient
isolation distance so as to provide good sensitivity for the
proximity sensors 34 and 64. In one embodiment, the dielec-
tric layers 36 and 60 each have a thickness of at least one
millimeter, and may have a thickness in the range of one to
two millimeters, according to one example. By spacing the
proximity sensors 34 and 64 from the ground layer 58 by a
minimum distance, good sensitivity 1s achieved for the prox-
1mity switches.

The proximity sensors 54 and 64 are shown and described
herein as capacitive sensors, according to one embodiment.
Each proximity sensor 54 and 64 includes at least one prox-
imity sensor that provides a sense activation field to sense
contact or close proximity (e.g., within one millimeter) of an
object, such as the finger (digit) or other part of the hand of an
operator 1in relation to the one or more proximity sensors. The
proximity sensors 54 and 64 may also detect a swiping motion
by the hand of the operator such as a swipe of a user’s finger.
Thus, the sense activation field of each proximity sensor 54
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and 64 1s a capacitive field 1in the exemplary embodiment and
the user’s hand including the fingers has electrical conduc-
tivity and dielectric properties that cause a change or distur-
bance in the sense activation field as should be evident to
those skilled 1n the art. However, 1t should also be appreciated
by those skilled 1n the art that additional or alternative types of
proximity sensors can be used, such as, but not limited to,
inductive sensors, optical sensors, temperatures sensors,
resistive sensors, the like, or a combination thereof. Exem-
plary proximity sensors are described in the Apr. 9, 2009,
ATMEL® Touch Sensors Design Guide, 10620 D-AT42-04/
09, the entire reference hereby being incorporated herein by
reference.

One example of the printed ink proximity sensor 54 and 64
1s shown 1n FIG. 8 having a drive electrode 26 and a recerve
clectrode 28 each having interdigitated fingers for generating
a capacitive field. It should be appreciated that each of the
proximity sensors 34 and 64 may be otherwise formed such as
by assembling a preformed conductive circuit trace onto a
substrate according to other embodiments. The drive elec-
trode 26 recerves square wave drive pulses applied at voltage
V.. The receive electrode 28 has an output for generating an
output voltage V . While a dual wire capacitive sensor 1s
shown and described herein, it should be appreciated that a
single wire capacitive sensor may be employed. It should also
be appreciated that the electrodes 26 and 28 may be arranged
in various other configurations for generating the capacitive
field as the activation field.

In the embodiment shown and described herein, the drive
clectrode 26 of each proximity sensor 54 and 64 1s applied
with voltage mnput V, as square wave pulses having a charge
pulse cycle suilicient to charge the receive electrode 28 to a
desired voltage. The recerve electrode 28 thereby serves as a
measurement electrode. When a user or operator, such as the
user’s finger, enters an activation field, the proximity switch
assembly 20 detects the disturbance caused by the finger to
the activation field and determines whether the disturbance in
either activation fields 74 or 84 1s suificient to activate a door
window command. The disturbance of each activation field 1s
detected by processing the charge pulse signal associated
with the corresponding signal channel. When the user’s finger
enters the activation fields 74 or 84 generated by the first and
second sensors 54 or 64, the proximity switch assembly 20
detects the disturbance of each contacted activation field via
separate signal channels. Fach proximity sensor 54 or 64 may
have 1its own dedicated signal channel generating charge pulse
counts which may be processed and compared to threshold(s)
to make output determinations.

Referring to FIG. 9, the proximity switch assembly 20 for
controlling a vehicle window 1s illustrated according to one
embodiment. The first and second proximity sensors 54 and
64 are shown providing inputs to a controller 40, such as a
microcontroller. The controller 40 may include control cir-
cuitry, such as a microprocessor 42 and memory 48. The
control circuitry may include sense control circuitry process-
ing the activation field signal associated with each proximity
sensor 54 and 64 to sense user activation of each sensor by
comparing the activation field signal to one or more thresh-
olds pursuant to one or more control routines. It should be
appreciated that other analog and/or digital control circuitry
may be employed to process each activation field signal,
determine user activation, and initiate an action. The control-
ler 40 may employ a QMatrix acquisition method available by

ATMEL®, according to one embodiment. The ATMEL
acquisition method employs a WINDOWS® host C/C++
compiler and debugger WinAVR to simplity development
and testing the utility Hawkeye that allows monitoring 1n
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real-time the internal state of critical variables 1n the software
as well as collecting logs of data for post-processing.

The controller 40 provides an output signal to one or more
devices that are configured to perform dedicated actions
responsive to detected activation of the proximity sensors on
the door handle. The one or more devices may include a
power window 14. The power window 14 may include a
conventional power window having a motor that electrically
1s actuated to drive a window panel between open and closed
positions. The window 14 may include a power door window
installed 1n the door of a vehicle to move up and down.
According to other embodiments, a movable panel may
include a sunroof or moonroof or a rear window panel. It
should be appreciated that other devices may be controlled 1n
response to user activation of the proximity switch assembly
20.

The controller 40 1s further shown having an analog to
digital (A/D) comparator 44 coupled to the microprocessor
42. The A/D comparator 44 receives the voltage output V,
from each of the proximity sensors 24, converts the analog
signal to a digital signal, and provides the digital signal to the
microprocessor 42. Additionally, controller 40 includes a
pulse counter 46 coupled to the microprocessor 42. The pulse
counter 46 counts the charge signal pulses that are applied to
cach drive electrode of each proximity sensor, performs a
count of the pulses needed to charge the capacitor until the
voltage output V , reaches a predetermined voltage, and pro-
vides the count to the microprocessor 42. The pulse count 1s
indicative of the change 1n capacitance of the corresponding
capacitive sensor. The controller 40 1s further shown commu-
nicating with a pulse width modulated drive butfer 15. The
controller 40 provides a pulse width modulated signal to the
pulse width modulated drive buffer 15 to generate a square
wave pulse train V,which 1s applied to each drive electrode of
cach proximity sensor 24. The controller 40 processes one or
more control routines, shown in one embodiment including a
window control routine 100 stored 1n memory to monitor user
activation of the switch assembly and control movement of
the vehicle window.

Operation of the proximity switch assembly may include a
user positioning a finger onto the top surface or in close
proximity to the top surface of input member 50 to cause a
suificient disturbance of the first activation field 74 to detect
user input to close the vehicle window panel. Sensitivity may
be adjusted to require that the user press the finger onto the top
surface 50A of member 50 to create a suilicient amplitude
signal sensed by the activation field 74. When a user desires to
raise the window panel, the user advances the finger forward,
around input member 50 and into contact with the bottom
surface 50B so as to sufliciently engage the second activation
ficld 84 to generate a signal of a sullicient strength indicative
of a user mput to close the window. When this occurs, the
user’s hand rotates forward and departs from the top activa-
tion field 74. A signal response to the closing operation 1s
shown i FIG. 10 by line 90A 1n which the user’s finger
contacting the bottom surface 50B 1s shown rising to a first
level and then added pressure further processing onto the
bottom surface 50B by pulling upwards 1s indicated by the
turther rise to the peak amplitude. At the same time, the lower
curve 90B shows signal response 1n the top activation field 74
where a user’s finger may have some interaction with the
activation field 74 which drops off when the user fully extends
the finger forward and depresses the bottom surface 50B
within activation field 84.

The first proximity switch may be configured to momen-
tarily move the window toward the open position for as long
as the user’s finger 1s detected on the first proximity sensor
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based on a first threshold value and may further initiate the
demand to fully open the window upon an increase force
applied to the top surface by detecting the output of the first
proximity sensor relative to a higher second threshold. Simi-
larly, the second proximity switch may momentarily cause
the window to move toward the closed position for as long as
the user’s finger 1s detected by the second proximity sensor
based on a first threshold value and may further activate the
window to the fully closed position based on an increase for
supply to the bottom surface detected by the second proximity
sensor based on a comparison to a second higher threshold.
Further, the vehicle may be actuated to the closed position
based on sensed signals from both the first and second prox-
imity sensors. In doing so, the proximity switch assembly
may detect activation of the bottom second proximity sensor
exceeding a threshold combined with the signal detected by
the top first proximity sensor being below a threshold.

The window control routine 100 1s shown 1n FIG. 11 begin-
ning at step 102 1n a monitoring state. At decision step 104,
routine 100 determines whether the window open signal 1s
greater than the window close signal. The open signal 1s the
signal sensed by the first proximity sensor for detecting a
window open activation mput command, whereas the close
signal 1s the signal generated by the second proximity sensor
for sensing a window closing activation mput command. If
the open signal 1s greater than the closed signal, routine 100
proceeds to decision step 106 to determine 11 the open signal
1s greater than an open threshold, and, if so, determines 1f the
rat10 of the close signal to the open signal 1s less than an open
ratio at step 108. If not, routine 100 1s done at step 122. If the
rati1o of close to open signals 1s less than the open ratio, then
routine 100 proceeds to step 110 to determine 11 the open and
close signals have been stable for a mimmum time period,
such as 100 milliseconds, and if so, activates the open enter
state and the Wait_For_Release routine at step 112. Other-
wise, routine 100 1s done at step 122.

Returning to decision step 104, 11 the open signal 1s not
greater than the close signal, routine 100 proceeds to decision
step 114 to determine 11 the close signal 1s greater than a close
threshold and, 11 not, 1s done at step 122. If the close signal 1s
greater than the close threshold, routine 100 proceeds to
decision step 116 to determine 11 a ratio of the open signal to
close signal 1s less than a close ratio and, 1f not, 1s done at step
122. ITtheratio of the open to close signal 1s less than the close
rati0, routine 100 proceeds to step 118 to determine 11 the
open and close signals are stable for a predetermined time
period, such as 40 milliseconds and, 11 so, proceeds to step
120 to set the open start equal to open, and to set the ratio start
equal to a ratio of open to close, and enters the Wait_For_Pull
state. Otherwise, routine 100 1s done at step 122.

Referring to FIG. 12, the Wait_For_Release state subrou-
tine 200 1s 1llustrated beginning at step 202 and proceeding to
decision step 204 to determine if the open and close signals
are less than a release threshold and, 11 not, 1s done at step 206.
I1 the open and close signals are less than the release thresh-
old, subroutine 200 proceeds to step 208 to enter the moni-
toring state which returns to step 200.

Referring to FIG. 13, the Wait_For_Pull state subroutine
210 1s 1llustrated beginning at step 212. Beginming at step 214,
routine 210 sets a ratio equal to the open signal divided by
close signal. Next, at decision step 216, routine 210 deter-
mines 1f the open signal 1s greater than an open start value
multiplied by parameter KD and 11 the ratio is less than the
ratio state multiplied by factor KR, where KD 1s greater than
one and KR 1s between zero and one. If the conditions of
decision step 216 are met, routine 210 proceeds to step 220 to
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activate opening of the window and enters the Wait-For-
Release state. Otherwise, routine 210 ends at step 218.

Accordingly, the proximity switch assembly 20 advanta-
geously allow for activation of the window based on an object
sensed with first and second proximity sensors on first and
second sides and 1solated by a ground layer. The system and
method advantageously allows a user to effectively control
the vehicle window without having to actuate a mechanical
input lever and with reduced signal interference, and thereby
providing for a robust switch assembly having fewer moving
parts and which 1s cost-elfective and easy to operate.

It 1s to be understood that variations and modifications can
be made on the atorementioned structure without departing
from the concepts of the present invention, and further 1t 1s to
be understood that such concepts are intended to be covered
by the following claims unless these claims by their language
expressly state otherwise.

We claim:

1. A proximity switch assembly comprising:

a ground layer having non-coplanar top and bottom sides;

a first proximity switch comprising a first proximity sensor

and a first dielectric layer on the top side of the ground
layer; and

a second proximity switch comprising a second proximity

sensor and a second dielectric layer on the bottom side of
the ground layer.

2. The proximity switch assembly of claim 1, wherein the
ground layer comprises a conductive planar sheet having a
first major top side and an opposite second major bottom side,
wherein the first dielectric layer 1s on the first major top side
and the second dielectric layer 1s on the second major bottom
side.

3. The proximity switch assembly of claim 2 further com-
prising a cover material covering the first and second prox-
1mity sensors.

4. The proximity switch assembly of claim 3, wherein the
first and second proximity sensors are printed on an 1nner
surface of the cover material.

5. The proximity switch assembly of claim 2, wherein the
first dielectric layer and the second dielectric layer provide
circuit board substrates, wherein the first proximity sensor 1s
formed on the first dielectric layer and the second proximity
sensor 1s formed on the second dielectric layer.

6. The proximity switch assembly of claim 1, wherein the
assembly 1s provided 1n a vehicle.

7. The proximity switch assembly of claim 1, wherein the
first proximity switch 1s actuatable to control operation of a
moving panel 1n a first direction and the second proximity
switch 1s actuatable to control movement of the panel 1n a
second direction.

8. The proximity switch assembly of claim 7, wherein the
panel comprises a vehicle window.

9. The proximity switch assembly of claim 8, wherein the
first switch 1s activated on a top surface to open the vehicle
window and the second proximity switch 1s activated on a
bottom surface to close the vehicle window.

10. The proximity switch assembly of claim 9, wherein the
second proximity sensor senses an icreased pressure on the
bottom surface indicative of a pull force from a user and
closes the vehicle window when a user 1s indicated to be
pulling on the bottom surface.

11. The proximity switch assembly of claim 9, wherein the
vehicle window 1s actuated towards a closed position based
on sensed signals from both the first and second proximity
SEeNSors.
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12. The proximity switch assembly of claim 1, wherein the
first and second proximity sensors each comprise capacitive
SEeNsors.

13. A vehicle proximity switch assembly comprising:

a ground layer having non-coplanar first and second major
sides;
a first proximity switch on the first major side of the ground

layer and comprising a first proximity sensor and a first
dielectric layer for controlling movement of a panel; and

a second proximity switch on the second major side of the
ground layer and comprising a second proximity sensor
and a second dielectric layer for controlling movement
of the panel.

14. The vehicle proximity switch assembly of claim 13,
wherein the first proximity switch controls movement of the
panel 1 a first direction and the second proximity switch
controls movement of the panel 1n a second direction.

15. The vehicle proximity switch assembly of claim 14,
wherein the panel comprises a window, wherein the first
proximity switch controls movement of the window 1n an
open window direction and the second proximity switch con-
trols movement of the window 1n a closed window direction.
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16. The vehicle proximity switch assembly of claim 13,
wherein the first proximity switch 1s located above the second
proximity switch.

17. The vehicle proximity switch assembly of claim 13
further comprising a cover material covering the first and
second proximity switches, wherein the first and second prox-
imity sensors are printed on an inner surface of the cover
material.

18. The vehicle proximity switch assembly of claim 13,
wherein the panel comprises a vehicle window, and wherein
the first proximity switch 1s actuated on a top surface to open
the vehicle window and the second proximity switch 1s actu-
ated on the bottom surface to close the vehicle window,
wherein the second proximity sensor senses an increased
pressure on the bottom surface of a pulled force from a user
and closes the vehicle window when a user 1s intended to be
pulling on the bottom surface.

19. The vehicle proximity switch assembly of claim 13,
wherein the first and second proximity sensors each com-
prises capacitive sensors.

20. The vehicle proximity switch assembly of claim 13,
wherein the first major side 1s a top side and the second major

side 1s a bottom side that 1s parallel to the top side.
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